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(67) Abstract 

PURPOSE To provide a pigmented fibers 
useful In the field needing fluorescent 
colore) with high dacorafivenem such *a 
interior decoration, consisting of conjugate 
fibers with the eingle fiber made up of a 
thermoplastic resin incorporated with a 
specified amount of e pigment and a 
thermoplastic reain incorporated with apodal 
metallic compound^) omitting fluorescent 
colorfe) under ultraviolet light Irradiation. 

CQNSTITUTIONJ: The pigmented fibera 
consisting of conjugate fibers with the single 
Fiber made up of (A) as core, a thermoplastic 
reeln (e.g. polypropylene) containing 
0,5-20wt% of at least one Kind of epeclal 



metal I c compound selected from compounds 
of formula I, formula II end formula III, 
emitting blue, green, and red fluorescent 
colore, respectively, under ultraviolet light 
irradiation and (B) m sheath, a thermoplastic 
reein free from the above metallic compounds, 
but Incorporated with 0.01-2.0wt% of a 
pigment (e.g. cyanine-based blue). The 
pigmented fibers can be obtained by conjugate 
spinning at the corefcheeth ratio of (1:1) at 
a core extruder temperature of 1Q0-200°C and 
a sheath extruder temperature of 210~23Q°C 
followed by drawing. The pigmented fibers of 
the present invention give exeelent 
fluorescent cojor(e) and can widely be used in 
the fields needing fluorescent colore with 
high decorativeneea such aa interior 
decoration. 
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(54) FLUORESCENT FIBER AND LfOHT 
CONVERGENT UNIT 

(57) Afcwtrtdi 

PROBLEM TO BE SOLVED; To provide a fluoreecent 
liber having high fluomoerrJ conversion effleloncy and 
oxcotiont for host io»|it*nco and conoejon rettotanca 
and a convorBtnt unit hcorporeang It. 

eoUTTlON: Tho nuoroaeoit fflur 1 H oontUtuied « eo 
to contain a com 3 farmed by nornomene eystam rack! 
containing fluoweont coloring matter and a dad 5 
provided en the outside of Die eon 3 end wllh • 
lefreellve Index kwor than iho core 3. A protodetaetoc 
23 la connected to el least one end of euch e 
Quoreecont ftoor 1 directly or (ndlrecily, end o 
transparent or tranveiGent Ighl wtvefoorU body 41, 
etc to arranged on the side of the nuoreecent fiber 
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(Sf7) Abstract; 

PURPOSE: To provide in optical floor convnrglng unit 
wtilcti i» not corroded by • HF gas gene r ated In n pea 
Insulating device end hM ■ good cenvwtfno effect md 



CONSTITUTION: All optical floor oonvetgrrtg unR, which 
constate of a fluorescent floor 10 eontoJnJng 
fluorescent coloring matter and ■ photo detector 
provided on the end face of the optica) fiber via at 
ono aide end too of the optical floor or a 
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TRANSLATION 
SPECIFICATION 

1. TITLE OF THE INVENTION 
PEARLY SHADE CONJUGATE FIBER 

2. WHAT IS CLAIMED IS: 

Claim I : A pearly shade conjugate fiber constructed with a sheath part made of a 
polyaruide and a cor* part made of a sulfonated aromatic dicarboxylic acid denatured 
polyester, said conjugate fiber being dyed with a mixture of cationic typo fluorescent 
brightener and an acidic chromatic dye, wherein a degree of exhaustion of said cationic 
type fluorescent brightener in said sheath part is 10% or less than that in said core purl, 
and q degree of exhaustion of said acidic chromatic dye is 0.002-0.05 % owf of lhat of 
said polyomido in said sheath part, 

3. DETAILED DESCRlFflON OF THE INVENTION 
[TECHNICAL FIELD] 

The present invention relates to a pearly shade conjugate fiber* which is different 
from conventional iridescent colored fibers in that nllochlomy is created by a chromatic 
color and fluorescent whiteness in a monofilament. 

[RELATED ART] 

Conventional iridescent fabrics that give different hues at different viewing angles 
hove been made by selecting fibers having different hues derived from different degrees 
of euthtmsiion for each weft and warp. Alternately, ready-died yarns having allochloniy 
[of different hues] were assigned 10 each weft and warp. 

Iridescent fabrics [thus obtained] were mainly of chromatic shades, and [the prior 
art technology] could not be accountablefor providing allochlamy for fabrics ofnon- 
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chromatic color. Moreover, the abovcracntioned methods could not be applied to knitted 
fabrics. 

Alternately, it is possible to obtain conjugate spin fibers made of a polyamide 
represented by Nylon 6 and Nylon 66 and sulfonated aromatic dicarboxylic acids 
denatured polyester, and dye the resulting fibers with a mixture of a cationic type dye and 
an acidic dye to provide aJlochlorny. However, [this method has a drawback in that] any 
structure of the conjugate fiber, including a side-by-side lype, ami a concentric or 
eccentric core-to-sheath conjugate type, when the two components ere dyed with 
chromatic dyes or a combination of white and chromatic dyes, the resulting color turns 
into an intermediate color derived from each of die dye colore without allochlomy. 

IPROBLEMS THE INVENTION INTENDS TO SOLVE] 

The objective of the present invention is to provide a pearly shade conjugate fiber 
that emits light chromatic color according to different curvatures created within the fabric 
while maintaining fluorescent whiltmess of the fluorescent brightener. 

[MEANS TO SOLVE THE PROBLEMS] 

The present invention provides the following solutions to the abovementioned 
problems. That is, the present inveation is a pearly shade conjugate fiber constructed 
with a sheath part made of a polyamide and a core part made of a sulfonated aromatic 
dicarboxylic acid denatured pulyesta-, and the conjugate fiber is dyed with [a mixture of] 
a cationic type fluorescent brightener and an acidic chromatic dye. A degree of 
exhaustion of a cationic lype fluorescent brightener in the sheath part is 10% or less than 
that in the core part, and a degree of exhauedon of the acidic chromatic dye is 0.002 - 
0.05 % owf of that of apolyamide in the sheath part. 

The polyamide of the present invention is represented by pnly (e-capramide) 
(Nylon 6), poly (hexamcthylencadipftmide) (Nylon 66) which are obtained from 
monomers capable of copolyroerization such as lanrol actum, scbacate, para- 
xylcncdiaminc, isophthalate, and the Jike, or a copolymer polyamide ofthese monomers. 

2 
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Alternately, the polyamide of the present invention maybe a denatured pnlynraide 
bonded with a compound having a sulfonic group in a part of the polyamide chain or the 
terminal. Alternately, the polyamide of the present invention maybe u compound having 
a sulfonic compound. Further, Hie polyamide of the present invention may be a 
denatured polyamide obtained by adding sulfonated aromatic dicarboxylic acid as a free 
acid or allcylesier during polyamide copolymerization. 

Representative sulfonated aromatic dicarboxylic acids Include S - 
BulfoxyiBophihallc acid expressed by the following chemical formula (I) and its salt- 



To benefit from effects of denaturation while maintaining the inherent mechanical 
properties of a base polyamide, the desirable content of sulfonated aromatic dicarboxylic 
acid copolymers is 0.25 - 3 mol % of base polyamide monomers. 

The denatured polyamide may contain a delustering agent such as titanium oxide 
or the like. However, in order to fully transmit the color in the core polyester to give 
excellent brightness, it js desirable that ihe denatured polyamide be substantially free 
from delustering agent, pigments or the like. 



Moreover, the polyumide may contain on antistatic agent, a heat resisting agent, 
and a light resisting agent, or ihu like, as long as the addition is limited to the amount that 
does not significantly diminish light transmit tivity. 

The denatured polyester used for a core part of the present in vention is the type m 
which a compound having a sulfonic group is included in a pan of the polyester chain or 
the terminal. An example of denatured polyester is disclosed in Japanese Examined 
Patent (Kakai) Nu. S34- 10497. The denatured polyester is made by Anther 
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copojymerizing readily copolymcri2cd polyester, whose major ingredients comprise 
polyethylene itarephfhalate, polybuiylene terephlhatate or their copolymers* with 
sulfonated aromatic dicorboxylic acid or its sails. 

An example of a representative sulfonated aromatic dicorboxylic acid is 5- 
sutfoxyisofuthalate expressed by die prior chemical formula (I) or salts thereof. 

A dicorboxylic acid is added during polyester polymerization as a free acid or 
alkylester to yield deoaturcd polyester. The desirable amount of sulfonated aromatic 
dicorboxylic acid used for copolymerizauon is about 0,S - 6 mol % of tejuphthalatc. 
When the amount used for copolymerization is too small, it is difficult to obtain the 
desired offset bom the resulting denatured polyester. When the amount is too large, the 
crystal structure of the resulting denatured polyester will deteriorate, thereby causing 
unfavorable results such as a significant decrease in mechanical properties. 

Note that the denatured polyester may contain an antistatic agent, a light resisting 
agent a heal resisting agent, a delustering agent, or the like. 

The cationic type fluorescent brightener of the present invention selectively 
exhausts a suJfonic acid group or a carboxylic acid group, or the like. Examples of the 
fluorescent brightener include Uvitex BAC (Trade Name: manufactured by Japan Chrha- 
Geigy), Hostalux NR. (Trade Name: manufactured by Hoechst Japan)* Mikawhite ACR 
Liq. (Trade Name: manufactured by Nippon Kayaku and Mitsubishi Kasei Kogyo), and 
the like. However, the cationic type fluorescent brightener of the present invention is not 
limited to only the stated types. 

The acidic dye of the present invention include* Diacid 0>ade Name: 
manufactured by Mitsubishi Kasei Kogyo), Kayacyl and Kayanol (Trade Names: 
manufactured by Nippon Kayaku), Mitsui Nylon (Trade Name: Mitsui Toalsn Kagaku) 
and the like. However, the acidic dye of the present invention is not limited to these. 

The conjugate fiber of 1he present invention is a core-to-sheath type conjugate 
fiber having a core part and a sheath part. The sheath component is made of a poly amide 
as described above while the core part is made of denatured polyester as described above. 

4 
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The core-to-shealU ratio can take any numerical values as long as the cUcct of the 
present invention is obtained. Nonetheless, in view of obtaining a uniform and stable 
coating and farther obtaining a desirable whiteness by fully whitening polyester 
constituting Uie core part, it is desirable that ihe polyester be 20 - 75 weight % of 
polyamide. 

Aldiongh the polyamide sheath part and denatured polyester core part may be 
arnmged la a concentric manner, an eccentric arrangement provides a wide variety of 
hues, which makes an eccentric arrangement more desirable. Regarding the cross section 
of a monofilament for a core-sheath type conjugate fiber, a desirable shape is found lo be 
in order a polygon, a triangle, or a circle. However, an unusual cross section may make 
the sheath part very thin and friable. For this reason, one must take the thickness of the 
sheath [part] into account when setting the corc-to-aheath ratio. Figures (a) - (1) illustrate 
desirable examples* 

In view of obtaining full whiteness, preventing a yellowish glow, and preventing 
loss of whileness upon addition of chromatic dyes to a fluorescent brightener, the 
desirable degree of exhaustion of a cationic type fluorescent brightener in the core part 
polyester is 0,2-2.5 % owf. A 0.4-1.4 % owf is even more desirable. Herein, the unit tor 
the degree of exhaustion (% owf) is the degree of cationic type fluorescent brightener 
exhausted in the care part denatured polyester. 

A small amount of a cationic type fluorescent brightener may be exhausted in the 
sheath part polyamide as long aa the cotionic type fluorescent brightener exhausts at 10% 
or less in the core part denatured polyester. When the cationic type fluorescent 
brightener exhausting or contaminating the sheath part polyamide exceeds 1 0%, the 
resulting pearly lone is deteriorated. 

The degree of exhaustion of an acid chromatic dye In the sheath part polyamide 
must remain within a range of 0.002-0.05 % owf. At a degree greater than 0.002 % owf, 
the product obtains a tone similar to that derived from chromatic fluorescent dyes, whioh 
is Ear from a pearly white tone. Tn contrast, when the degree of exhaustion is too small, 
the product cannot give a variety u Trades, that must be noticed to accomplish the object 

5 
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of the present invention. The unit owf ' expressing the degree of exhaustion is 
defined as the amount of acid chromatic color dye exhausted in the sheath part polyamide 
of a monofilament. 

One con obtain a yarn or a textile from the resulting core-sheath type conjugate 
fiber spun by the normal method and further dye the yam or textile according to the 
present invention to make a fabric of interest. 

First, a polyamide and a denatured polyester arc separately melted and guided to a 
spinning-package part where [the two different materials] are conjugated by a normal 
method in a carc-sheath structure to produce a conjugate flow, which is then extruded 
through a nozzle. 

The resulting filament is taken up at a given speed and provided with an oil to be 
wrapped up in a package [SIC; SPOOL]. Then, a spool of yam is drawn using a draw- 
twister by a normal meibod to provide a desired strength and flexibility. Instead of 
winding after extrusion, the yam may be continuously drawn before winding. In 
addition, the yam may be taken up at 4000 m/min or fester to obtain a desired fiber 
performance instantly. 

In an example of the direct spinning-drawing method, a spun yarn is taken up and 
continuously extruded at 100-5000 m/min and drawn at 3500 - 5500 m/min followed by 
beat fixation. 

Now, the degree of exhaustion in the sheath part mid the core part is computed by 
the following methods: 

<J>egree of Exhaustion <>* #™ Sheath Part> 

A given amount (200 mg) of dyed spun fiber or a dyed fabric made of the dyed 
spun yarn is weighed and placed in 30ml of 88% formic pcid solution at 30 *C for three 
minutes to dissolve die sheath part polyamide and dyes exhausted therein. The degree of 
light absorption is measured at the maximum absorption wavelength using a 
"Spectrophotometer" (Model: U-3400 manufactured by Hitachi lUbushtJci Kaiaha), 
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Also, a given amount (200 mg) of an un-dyed sample is weighed and placed in 30ml of 
88% formic acid solution at 30 *C for three raJnules with a given amount (0.25 mg, 0.5 
mg, or 1,0 mg) of dye to dissolve both materials. The degree of exhaustion is measured 
using a spectrophotometer or colorimeter. Obtained data points were plotted to illustrate 
the relationship between degrees of light absorption of the dye itself and degrees of 
exhaustion in a standard curve. Numerical values of the degree of exhaustion (a % owf) 
arc obtained using the standard curve based on the numerical values of degrees of light 
absoiption of the sheath part polyamide. 

<Oegree of Exhaustion of the Core Part> 

First, conjugate fibers or a fabric made from the conjugate fibers is dissolved and 
the sheath pan polyamide is removed therefrom- The residue is washed with water. A 
given amount (100 mg) of the residue from the dyed libers is weighed and placed in 30 
ml solution of phenol / ethane tetrachloride (at 3:2 weight %) mixture and dissolved 
completely at 60 °C. The light absorpt ion level at the maximum wavelength is measured 
using the above colorimeter. A standard curve is obtained to illustrate the relationship 
between degrees of li^hl absorption and degrees of exhaustion. The numerical value of 
the degree of exhaustion (\vt% owf) of the core part denatured polyester resulting from 
actual dyeing is obtained using Che standard curve. 

Hence, the degree ofexhausiion of the sheath part with respect to that of the core 
part is obtained by the formula (a / b) x 100 where the degree of exhaustion of the sheath 
part is a% owf and the degree of exhaustion of the core part is b % owf 

Hie pearly iillochlomic effect was evaluated by four panel members who provided 
visual inspection using three grading scales: 
O; Good, a: Fair, X: Poor 

The present invention is described to detail with reference to the Working 
Examples herein* 
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(WORKING EXAMPLES] 

A polyethylene terephthaTate raw material comprising ethylene glycol and 
terephthalaie was prepared as a raw material, 5-sulfoxyisofumante at 1 .5 mo!% of 
terephtholate was added to the raw material with a catalyst for polymerization according 
to anojjn&l method. A denatured polyethyLenetbelaphihalatc (hereinafter inferred to as 
"denatured polyester") having an oriho-chlnrapheno] ultimate viscosity (IV) of 0.64 was 
thus obtained. 

The resulting denatured polyester and nylon 6 substantially ftee from titanium 
oxide having a sulfuric acid-relative viscosity of 2.62 were extruded by an extruder type 
conjugate spinning machine and separately melted. The melt fibers, were weighed to 
obtain an equal amount of each, and were then guided to a conjugate spinning-package 
part where the denatured polyester [flow] formed a core while nylon 6 [flow] farmed a 
sheath [part], thus together making a conjugaie flow, which whs then extruded through a 
nozzle. The resulting yarn was taken up at 1500 m / rain and thermally fixed at 160 Q C 
using a heat-roller followed by winding at 4000 m / min. A strand of drawn yarn of 70 
denier / 24 filaments was thus obtained. The core-to-shcath ratio of the refilling 
conjugate fiber was 1:1. 

Using the drawn yam for warp and weft, a flat textile (warp density: 1 18 warps/ 
inch; weft density: 85 wefts / inch) was woven, The textile was placed in a bath 
containing 2g / liter of Sundebt G-29 (Phonetic Translation of the Trade Name; 
manufactured by Sanyo Kasei), Sg / liter of anhydrous sodium carbonate > 2g / liter of 
Tetroll WR-14 (Trade Name: manufactured by Meisei Kagaku Kogyo) and scoured to 
remove starch [and the like] at 98 Q C for 20 minutes. The textile was then dried followed 
by intermediate fixation at 170 °C. Sample fabrics for dyeing tests were thus obtained. 

Working Example 1 

♦Sample fabrics were placed in a bath containing 0.5 % owf (1% owr to the core 
part denatured polyester) of fluorescent brightener Uvitex DAC (Trade Name: 
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Manufactured by Ciba-Geigy) and a 0.5 co / liter of acetic acid as a promoter, and dyed at 
l!O p C for 30 minutes. 

Next, Ctwo types of] baths were prepared: a bath containing Mitsui Acid Mill 
Turq. Blue 3G (Trade Name: Manufactured by Mitsui Toatsu Sonryo) at 0.01 % owf of » 
total fabric (0.02 % owf of the sheath part polyamide) for use in Working Example 1 . 
Another bath containing Mitsui Acid Mill Turq. Blue 3G (Trade Name: Manufactured by 
Mitsui Toatsu Senryo) by 0. 1 owf of a total fabric (0.2 % owf of the sheath part 
polyamide) for uso in Comparative Example2. A 0.5 cc / liter of acetic acid was then 
used as a promoter [for each bath] . The samples were dyad in the baths at 98 °C for 30 
minutes. 

The resulting fabrics from Working Example 1 and Comparative Example 1 were 
given to four panel members for visual inspection for the presence of a pearly 
allochlorny. In addition, the degree of exhaustion was measured for the core part and 
the sheath part The results are illustrated in Table 1 . 



TABLE 1 





Degree of Exhaustion or 
Fluorescent Brightencr* 


Degree uf 
ttxhnastioii of 

Core Part 
Chromatic Dye 


Tcnrly 
AUcchtomy 
Equation BosuJt 


Core Tart 


ShoAtb Pari 


Working Example 1 


0.B41 


0.0003 


0.0174 


O 


Conqisrulfvt: Rttftiple 1 


0.842 


0.0003 


0.186 


X 



* The unit of the degree of exhaustion is % owf. 

As is apparent from Tabic t> when the chromatic dye concentrates too much Ln 
(he sheHth pwrt, the chromatic hue is enhanced therein, and as a result allochlorny cannot 
be observed. 
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In Working Example 1 wlvere an appropriate amount of chromatic dye is present 
in the sheaih part, a light blue tone appears against a pure-white back ground, providing 
elegant and restful pearly allocblomy. 

The fabric provided en outstanding effect outdoors where it was exposed to strong 
ultraviolet under the sunlight. 

[ADVANTAGEOUS EFFECTS OF THE INVENTION) 

The conjugate fibers that are dyed according to the present invention provide 
textile products that change their pure white color to a white tint with a light chromatic 
color depending on the incident angle of light. In addition, the denatured polyester layer 
contained in the core part provides consistency in size [SIC: ANTISHRTNKAGE] and 
anti-wrinkle characteristic^] with an appearance of favorable tension ami tenacity. 
Moreover, the conjugate fibers overcome the lack of light resistance of conventional 
fabrics made of polyamide fibers with fluorescent brightenera. Furthermore, since the 
conjugate fibers of the present invention contain polyamide in a sheaih part, they provide 
the good abrasion resistance and machinability as those of polyamide fiber fabrics. 

The above characteristics find desirable applications of the conjugate fibers of the 
prracnl invention in clothing (blouses, bbusons etc.), sport ware for skiing tennis, or the 
like. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I (a)-(f) illustrate desirable cross sections for pearly shade conjugate fibers 
of the present invention. 

In the figure, the following reference symbols are used: 
1: sheath-part polyamide; and 
2: core-part denatured polyester. 

Applicant! Toray KabushikiKaisha 
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Figure 1 
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Translator's Note: 

The term "degree of exhaustion" as utilized in this document is the ionic saturation of the 
cationic type dye or brightener in the core part or sheath part of the polyainide fibers of 
the present invention. 
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